Characterisation of binding of the methoxyacrylate inhibitors to mitochondrial cytochrome c reductase.
The three E-beta-methoxyacrylate (MOA) inhibitors oudemansin A, strobilurin A and MOA stilbene [3-methoxy-2(2-styrylphenyl)propenic acid-methylester], which differ by more than one order of magnitude in their binding affinity to the mitochondrial ubihydroquinone:cytochrome c oxidoreductase (bc1 complex), bind to a site that is not identical to the binding site for ubihydroquinone, the substrate of the outer ubiquinone reaction site (Qo centre). Although the ubihydroquinone molecule is still bound in the presence of the MOA inhibitors, its electrons cannot be transferred to the iron-sulfur centre. A shift of the relative position of the ubihydroquinone molecule in the reaction centre due to a conformational distortion of cytochrome b induced by the binding of the MOA inhibitor seems to be the reason for the blocked electron transfer. Further analysis shows that ubihydroquinone affects the Kd values of all three MOA inhibitors tested: the values are raised by a constant factor of two, although the inhibitors bind with quite different affinity. The iron-sulfur protein is not involved in the binding of the MOA inhibitors. These results have direct implications for the proper use of MOA inhibitors in experiments designed to analyse the structure/mechanism relationship in cytochrome c reductase. In particular, point mutations recently described in MOA-inhibitor-resistant mutants can no longer be taken to affect necessarily the ubihydroquinone binding site.